It is important to note that many of the non-engineered houses A study by Valdez (2014) attempted to delineate the damage caused by severe wind and by wind-driven surge using forensic engineering. Based on field data, water-related damage varied depending on location. Along Eastern Samar, which faces the Pacific Ocean, wind and wave runup damages were high in Guiuan where Haiyan made its first landfall. Along the coast of Salcedo, which is farther north, wave runup was strongest such that foreshore rocks as big as 2 m were transported inland as high as 10m above the mean sea (Fig. 9) . Field data indicate, however, that coral reefs fronting certain coastline in Salcedo were effective in mitigating high waves spawned by Haiyan. (Fig. 10) , while severe winds decimated the coconut trees along the hill slopes.
Storm surge damage was extensive and highest in the interior areas of San Pedro Bay. The seawall of Tacloban Airport, which is built along an engineered spit, was breached and damaged at several reaches (Fig. 11 ) which led to storm surge heights of 4 meters that led to numerous fatalities. Figure 12 shows the photo of a new school building design by the Department of Education (DepEd) that completely uses steel members in the roof system. J-bolts are also used to fasten the G.I. sheets to the purlins instead of metal screws. Figure 13 shows the construction of a permanent relocation house by GMA 7 Kapuso Foundation made of light-gage steel framing Moreover, it was also observed that there are school buildings that were repaired using the same structural details and people who are rebuilding their houses using the same traditional approach before Haiyan. These repaired school buildings and newly built houses will surely experience similar damages when a typhoon of the same category hit the area again. 
RESEARCH DEVELOPMENTS: WIND ENGINEERING Estimation of Wind Speed
In the absence of credible in-situ meteorological measurements, estimates of the wind speeds required to cause yielding failure of simple structures (windicators) that were damaged during the storm are used. Early estimates of the maximum wind speed using windicators indicate greater than (>) 315 kph (Aquino et al. 2014) . A similar research was just concluded at the Institute of Civil Engineering in UP Diliman where after estimating the wind speed that caused failure of lamp posts, the direction of bending is used to estimate the time of failure which correlates with its proximity to the storm. Using digital image correlation on satellite photos, the radial profile (speed vs. distance from storm's center) can be determined, which is used to estimate the speeds on the regions of expected maximum winds using the computed wind speed from the windicator. Haiyan's 1-minute sustained wind speed is estimated at 351 kph (Agar 2015) .
Roof Fastener Resistance
Static and dynamic pull-out tests of roof fasteners (roof nail, metal screw, and wood screw), roofing test on the G.I. sheets, and combination test were conducted to determine the resistance provided by roof connection. Figure 14 
Construction of a Boundary Layer Wind Tunnel
A research project on the proposal stage is ongoing that requires the construction of a boundary layer wind tunnel in the campus of the University of the Philippines. In order to reduce damages and gain insights on the effects of wind forces and the behavior of structures during severe wind loading, it is necessary to perform physical experiments, where boundary layer wind tunnels play a significant role. Thus, part of the proposal is to procure a wind tunnel to simulate effects of typhoon winds on building model specimens located in-land and in coastal areas.
Risk-factor Management
Apart from considering climate change mitigation as a way of reducing typhoon hazards, the exposure of structures and people to such hazards may be reduced by more judicious wind zoning.
Moreover, vulnerability of the structures, and indirectly the people in the community, may be reduced through the structural design and construction as discussed above. This sense of risk-factor management would be of big practical use in wind engineering as with multiple hazards (Pacheco 2015) .
